Introduction
While the HIV epidemic began predominantly as a male homosexual disease, females worldwide have been infected at increasing rates. In fact, in parts of Africa, more females than males have been infected with HIV. If new HIV infections continue at their current rate worldwide, women with HIV may soon outnumber men with HIV (CDC, 2010) . Women are most commonly infected through sharing contaminated needles during drug use or unprotected sex with an infected male. In 2008, there were 13,795 women living with HIV in Texas (TDSHS, 2010) . The difference between HIV in women and in men is that women can pass on the disease to their children during childbirth or through breastfeeding.
At the end of 2007, there were 2,919 children under the age of 13 living with HIV in 37 states and in five U.S. dependent areas with HIV reporting (CDC, 2010) . Of the cumulative 8,797 pediatric HIV cases, defined as HIV in children under 13, that were reported in the U.S., 92% were transmitted perinatally. Perinatal transmission of HIV is the vertical transmission of HIV from a mother to child during childbirth or breastfeeding. Since the 1990s, perinatal transmission has been declining throughout the country due to more routine HIV screenings of women and more effective preventive measures (MMWR, 2010) . The recommendation of the Centers for Disease Control and Prevention (MMWR, 2003 ) that all women be tested for HIV, in conjunction with the expanded HIV surveillance system, has aided in the decline of perinatal HIV (MMWR, 2003) . The key to maximizing perinatal HIV prevention is to provide prenatal care, to diagnose HIV infection before delivery, and to offer the most effective medical interventions (Peters, et al., 2008) . The primary way of preventing mother-to-child HIV transmission, through both childbirth and breastfeeding, is to provide the mother with antiretroviral treatments during prenatal care. Mexico border that may lack some of the most basic living necessities, such as potable water and sewer systems, electricity, paved roads, and safe and sanitary housing‖ (TSOS, para. 1). Colonias lack the basic infrastructure necessary for water and electricity access.
Though colonias are present along the Mexican border with New Mexico, Arizona, and California, Texas has the largest number of colonias and colonia population (Wallisch, 1998) .
About 400,000 people in Texas live in almost 3,000 colonias along the border (TSOS). Despite the general definition of a colonia, colonias can vary largely in size and structure. Approximately 64.4% of colonias residents are hard-working legal U.S. residents and not illegal, undocumented residents (Anders et al., 2008) . The majority of the residents in colonias are Hispanic. Colonias have high unemployment rates (ranging from 20% to 60%), very low median income (average of less than $834 a month), and low levels of education. About 70% of colonias residents do not have a high school degree (Mier et al., 2008) . Due to low access to health care and high poverty rates, colonia residents generally report worse physical health than does the general U.S.
population.
This study aims to explore differences in the pediatric HIV and age at HIV diagnosis in women between the colonias and the urban areas. The colonias present a stark contrast in living Pediatric and Maternal HIV in Texas 5 conditions and lifestyle in comparison with highly developed and urbanized areas such as Collin County, the county with the highest median income in Texas. The differing demographic characteristics and socioeconomic status presents very different health characteristics in the colonias. The central research question is whether in comparison to women in urban areas, those from impoverished colonias exhibit higher rates of pediatric HIV due to low socioeconomic status and infection at a much younger age. The earlier a woman is infected, the more years of childbearing she has remaining, and the greater chances she has to pass on the HIV to her child.
Hypotheses
Hypothesis 1. Counties with a lower median income will have a younger average age at diagnosis in women and a higher rate of pediatric HIV.
Women in lower-income areas often have less than high school education and less money to buy contraception. A 1996 study on HIV risk behaviors in women in impoverished areas shows that younger women tend to engage in higher risk behaviors such as injecting drugs, and are less inclined to use condoms (Sikkema, et al., 1996) . This increases vulnerability in the lower-income areas due to the congregation of vulnerable people who, in the lower socioeconomic status, engage in risky behaviors. As women contract HIV at a younger age, they are more likely to pass it on to their children. If they are infected at or before reaching childbearing age and are not aware of their infection, they may not get the necessary prenatal treatment, especially if they do not have insurance or money to pay for antiretroviral treatments or prenatal care.
Hypothesis 2. Counties with a higher unemployment rate, uninsured population, and low primary care provider rate will have less access to healthcare and a higher rate of pediatric HIV.
Access to healthcare is probably the biggest determinant of whether a mother will transmit HIV to her child. Antiretroviral treatments can prevent transmission through childbirth and breastfeeding. In order to get prenatal care, mothers must go through a primary care physician or an obstetrician or gynecologist. Prenatal care is measured through the physician rate. But even if there are many physicians in an area, people may not have regular check-ups because they are uninsured. The uninsured often choose to wait until the last minute before going to the emergency room rather than pay for regular doctor visits. Thus, counties with less access to health care would exhibit a higher pediatric HIV rate. Because colonias have worse socioeconomic status, we expect higher rates of pediatric HIV and women diagnosed at much younger ages. With the high percentage of Hispanic population in the colonias, a higher pediatric HIV rate, female HIV rate, and younger age at diagnosis is expected.
Hypothesis 4. Counties with a lower age at diagnosis in women will have a higher pediatric HIV rate.
Because the majority of the pediatric HIV cases are transmitted perinatally, a woman would have to have contracted the disease before or during her childbearing years to transmit it. Thus if a county has a younger average age at diagnosis in women, then there is a higher chance the disease will be passed on to their children.
Hypothesis 5. Counties with a higher female HIV rate will have a higher pediatric HIV rate.
Because over 90% of pediatric cases are transmitted perinatally, the baby will not contract HIV unless the mother has the infection. The female HIV rate is calculated by dividing the total female cases by the total female population in the county, and multiplying the quotient by 100,000. Pediatric HIV rate is calculated similarly. The population under 13 years of age is also from the 2000 U.S. Census data.
Methodology
Maps are created in ArcGIS and statistical analysis is completed with SPSS 17.0. Maps have differing scales corresponding to their respective data. The pediatric HIV data cannot be mapped using the same scale as that for HIV due to the extremely small number of cases in Texas. There are also a much smaller number of female HIV cases than total cases in the population at large, since men still comprise the majority of HIV cases in Texas.
Variables
The variables in this study include HIV diagnoses per 100,000 children under 13, female HIV diagnosis per 100,000 women, and age at HIV diagnosis in females as dependent variables.
They will be compared to several independent variables including percent of uninsured population, unemployment rate, and primary care provider rate per 100,000, used as measures of access to health care. In addition, the study will examine race/ethnicity and median income as other possible risk markers. The pediatric HIV rate is displayed in Figure 3 . The higher rates appear to be concentrated in the Houston-Galveston Area, though Pecos and Webb counties also have high rates. The only discernable pattern present in the map is the concentration in urban areas. Dallas, Tarrant, and the Houston-Galveston counties are the most highly urbanized areas in Texas.
Results
However, this conclusion is not completely supported by the information present in this map.
Pecos and Webb counties are within the same rate range as Harris County, despite the presence of colonias and smaller cities. Together, Pecos and Webb make up about one-third of the total pediatric HIV cases in the colonias counties. El Paso is also an urban area of Texas but does not follow the trend of a rate as high as that of the other two urban areas. In fact, the colonias region has a slightly higher pediatric HIV rate than the Dallas Fort Worth area-9.6 per 100,000 compared to 17.9 per 100,000 (Table 2) .
Figures 2 and 3 present similar maps. In both maps, the highest rates appear in the Houston-Galveston Area, followed by the colonias counties, and then the Dallas region. All the counties containing zero female HIV cases similarly do not contain any pediatric HIV cases. This pattern is supported by a significant correlation (r = .696, p = .000) between the pediatric and female HIV rates, suggesting that areas with higher female rates of infection are more likely to have a higher pediatric HIV rate (Table 1) . There is no correlation between percent unemployed and primary care provider rate with female HIV, pediatric HIV, and age of HIV diagnosis in women. However, race and ethnicity have consistently significant correlations with both female and pediatric HIV rates.
Median income had a positive correlation with both pediatric HIV (r = .561, p = .000) and HIV in women (r = .449, p = .002). In the 46 surveyed counties, higher-income areas appear to have higher rates of HIV in women and children. This is evident in both Figures 2 and 3. The colonias counties contain much larger populations of lower-income people living in the colonias, yet have the lowest rate of female HIV.
Access to healthcare was found to be insignificant. Of the three variables, primary care provider rate, percent unemployed, and percent uninsured, the only significant correlation was between percent uninsured and female HIV rates (r = -.321, p = .03). In counties with a higher percent of uninsured population, there is a lower female HIV rate. Percent Hispanic population is negatively correlated with both female HIV (r = -.372, p = .011) and pediatric HIV (r = -.440, p = .002). While the HIV rate decreases with an increase of Hispanics in the 46 counties, it increases with an increase of Black population. There are strong positive correlations between the percent of total population that is Black and both pediatric HIV (r = .653, p = .000) and HIV in women (r = .731, p = .000). The percent of White population is not significantly correlated to the female HIV rate, but is positively correlated to pediatric HIV (r=.323, p=.029). With an increase of White population there is an increase in pediatric HIV rate.
The national pediatric HIV rate in White children is .5 per 100,000, much lower than the rate in Black and Hispanic children. In this study, the percentage of Blacks in counties did exhibit a much stronger correlation with pediatric HIV (r = .653, p = .000) rate than the percentage of Whites in counties (r = .323, p=.029). On the contrary, the percentage of Hispanic population was negatively correlated with the pediatric HIV rate (r = -.440, p = .002).
Figures 5 and 6 display a comparison of age at diagnosis and age structure in the three regions analyzed in this study. In all three regions, the average age at HIV diagnosis in the total population is higher than the average age at diagnosis in women. A stand-out observation of Figure 5 is the extremely young average age at female HIV diagnosis in the colonias counties.
While the average age at diagnosis in all three regions and average of female HIV diagnosis in the Dallas Fort-Worth and Houston-Galveston areas linger above 30 years of age, the female average age at HIV diagnosis in colonias counties is 25 years. However, this younger age of diagnosis in the colonias counties did not have a significant correlation with pediatric HIV rates, as hypothesized. This probably reflects the larger number and higher median age of females diagnosed with HIV in the urban areas. All of the races have an age at diagnosis in a small range of years. The only deviation is the age at diagnosis of over 45 years for other races in colonias counties. This is likely attributable to the small numbers problem, due to the small number of races other than Hispanic in the colonias counties.
Discussion
Because the majority of the pediatric HIV cases are transmitted perinatally, there will probably be fewer pediatric cases in counties that contain fewer infected women. When there are fewer women with HIV in the county, there is an already lower probability of having a high pediatric HIV rate in the county. A low female HIV rate, however, does not imply a low pediatric HIV rate. If a county with a high female HIV rate has excellent HIV treatment facilities, awareness, and access to prenatal care, then women would probably not transmit it to their children. The other variables (indicators of access to healthcare in the county) account for the possible anomalies between Figures 2 and 3 . Dallas County has a high rate of female HIV but is not in the highest range of pediatric HIV, while Pecos County has a relatively low female HIV rate, yet a high pediatric HIV rate. The high pediatric HIV rate in Pecos County may also be a result of the small numbers problem.
Unexpectedly, counties with lower median incomes did not have higher pediatric and female HIV rates. Despite the very low socioeconomic status spread throughout the colonias counties, there are still low HIV rates. This is difficult to explain and may be attributed to a small sample size and small range of socioeconomic status due to the large disparity in income between the colonias and the urban areas.
The relatively low female and pediatric rate in the colonias counties can possibly be attributed to the Hispanic Paradox, as a majority of the colonias residents are Hispanic. The Hispanic Paradox suggests that Hispanics in the southwestern United States have a health status comparable to or better than that of Whites in the US, despite the generally low socioeconomic status of Hispanics (Markides and Eschbach, 2005) . This proposal is evident in the negative correlation of female and pediatric HIV rates with Hispanic population and the relatively low HIV rates in the colonias counties. With a higher percentage of Hispanics in a county, there are lower pediatric and female HIV rates. Although that is found in this study, the HIV infection rate of Hispanic women is nearly four times that of White women in the US (CDC, 2010a) . Hispanics in the US rank second to Blacks in HIV infection rate. Male-to-male sexual contact is one of the leading causes for the spread of HIV in the Hispanic population (CDC, 2010b) . In many of the 29 counties on the border, there are few-to-no female HIV cases at all. While 1 in every 106 Hispanic women will be infected with HIV in her life, 1 in every 36 Hispanic men will be infected (CDC, 2010b) . This gender disparity probably accounts for the relatively low rates of female HIV and pediatric HIV in the colonias counties.
The positive correlations with Black population and HIV correspond to the prevalence of HIV in Blacks in the US; Blacks make up 46% of the total HIV cases in the US (CDC, 2010a).
In Sikkema et al.'s 1994 study of HIV risk behaviors in low-income housing, 82% of the women surveyed were black (Sikkema et al., 1994) . Much of the HIV infection is associated with low socioeconomic status and poverty that prevails among Black populations (Peterman, Lindsey, and Selik, 2005) . Although in this study, a high percentage of the Black population correlated with a higher female and pediatric HIV rate, low median income is not correlated with a higher female and pediatric HIV. This may also be a result of the small numbers problem in the colonias counties. There are not only a small number of pediatric and female HIV cases in the colonias counties, but also a small number of Blacks. In many of the colonias counties, less than 1% of the population is Black. So the correlation of Blacks and HIV is visible in Figures 2 and 3 . Since there are very small percentages of Blacks in the colonias counties, the Black population in the sample is concentrated in the urban areas. Both the Houston-Galveston and the Dallas-Fort Worth areas have high female and pediatric HIV rates.
The correlations and maps are all relative to the counties in the sample. Since the rest of Texas-which is majority White in central Texas and Black in East Texas-was not surveyed, it appeared that Hispanics had a low female and pediatric HIV. Because the pediatric and female HIV rate was smaller in the colonias counties than in the urban areas, the correlation between Hispanic population and HIV rates was negative. The correlation is a relative value that would be positive if evaluating the entire state of Texas. This is one of the major drawbacks of this study.
Lack of insurance is usually an indicator of low income, which is a known HIV risk marker. This is consistent with the negative correlation of percent uninsured. Despite the consistency, the correlations are likely inconclusive as a result of the small numbers problem and the small number of counties. The two counties, Edwards and Terrell, with the highest percent of the county population uninsured, almost 50% uninsured, have small total populations. Because of the small total population, there are naturally fewer HIV cases, especially female and pediatric cases. Terrell County has the highest percentage of uninsured population yet has no HIV cases.
The small county population skews the results due to a lack of cases.
Overcoming the small numbers problem, Table 2 displays a direct comparison of the female and pediatric HIV rates among the 3 areas studied. The female HIV rate in Dallas is nearly three times that of the colonias, yet the colonias have a higher pediatric HIV rate.
Although there is no significant correlation between access to healthcare and pediatric HIV, the lower rate in Dallas is evidence of the key role of healthcare in pediatric HIV transmission.
When correlating healthcare using data from all 46 counties, there is no correlation due to the extremely high rates in the Houston-Galveston Area, an area with a dense population. However, when analyzing the female and pediatric HIV rates in just the region alone, computed with only the region's population, the difference in pediatric HIV rates is unequivocal. The severe lack of healthcare and prenatal care in the colonias probably causes more infected women to pass it on to their children. This finding supports the higher pediatric rate in Hispanics and lower-income areas without healthcare, thus underscoring the critical need of healthcare in the colonias. The finding also confirms that the higher pediatric HIV rates in Pecos and Webb counties than in the (Table 2 ). There is no difference in the age of diagnosis in females among the race and regions. The age of diagnosis remains around 35-40 years with the exception of other races in the colonias counties, as indicated in Figure 7 . There is not a younger age for Black and Hispanic female diagnosis of HIV as hypothesized.
Conclusion
The age at diagnosis did not have any correlation with the pediatric HIV rate as hypothesized. It was also unaffected by access to healthcare, race and ethnicity, and the percent of Black and Hispanic populations as hypothesized. Although not statistically shown in this study, the age at diagnosis was significantly younger in the lower income colonias counties as hypothesized. While the female HIV rate was highest in the two urban areas, the pediatric HIV rate was highest in the Houston area, but slightly higher in the colonias than the Dallas area, contrary to expectation. Access to healthcare did not show any correlation with pediatric HIV.
While pediatric HIV had a strong positive correlation with the Black population as expected, there was an unexpected negative correlation with the Hispanic population.
Despite the lack of access to healthcare and poverty across the colonias counties, they still have lower female HIV rates compared to the urban areas. But when assessed as a whole, the pediatric rate within the colonias is higher than the Dallas-Fort Worth Area. Also, the young age at diagnosis is somewhat reflected in the pediatric HIV rates. The colonias counties have the youngest average age at diagnosis, and a higher pediatric HIV rate than the Dallas-Fort Worth Area. The Houston-Galveston Area has the highest HIV rates, but an age at diagnosis similar to the Dallas-Fort Worth area.
As the correlations present only relative results, this study is analyzed by relativity, due to the limitations of data availability and the small number of cases in the Texas colonias counties.
The maps (Figures 2 and 3) clearly display the congregation of HIV in the urban areas rather than in the colonias counties. Despite the poverty and poor living conditions in the colonias of the Texas-Mexico border counties, the metropolitan areas of Texas still have higher rates of HIV when assessing rates by county. Many further studies can be conducted as to why the urban areas tend to harbor much greater rates of HIV infection among the population. The effect of population density on infection, due to the exponential growth and availability of sexual partners, is an example for another study. Also this study can be expanded to analyze pediatric HIV and HIV in women throughout the rest of Texas, other states in the US, or in other countries.
Although pediatric HIV has declined significantly in the US, in 2009, there were about 2.5 million children under 15 living with HIV in the world (WHO, 2010) . Much research is still necessary to decrease the extremely high and rising HIV rate in women in Africa. This is the Pediatric and Maternal HIV in Texas 17 necessary research for tomorrow. Thus in doing this study, the results can hopefully be applied to curb the rampant HIV in Africa.
Finally, the higher rate of pediatric HIV in the colonias compared to Dallas requires further research and focused attention. Better screening of pregnant mothers and increased prenatal care in the colonias is critically needed to reduce vertical transmission. The strong correlation of female HIV rates and pediatric HIV rates, suggest that efforts to educate and provide women with resources can help to lessen pediatric HIV rates everywhere. We need to look to women and their living environment to prevent infection and keep their children from infection. This research hopefully provides an important contribution to further research and possible public health interventions addressing pediatric and maternal HIV infection. 
